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PLANT NUTRITION IN WESTERN AUSTRALIA 
G. H. BURVILL, M . Ag . Sc , Chief, Plant Research Division 
A paper presented to the second Australian Plant Nutrition 
Conference, Perth, August, 1964. 
PLANT nutr i t ion is of great practical importance in Western Austral ia. Wi thout a 
well developed fert i l iser industry and research and experiments to guide farmers in 
appropriate fert i l iser use the State's agriculture would be very restricted. 
Where the climate is favourable for 
crops and improved pastures practically 
all soils are deficient in one or more plant 
nutrients. Phosphorus deficiency for ex-
ample is so general that a soil is regarded 
as quite fertile if it requires only the 
addition of superphosphate to produce 
good crops or pastures. 
In the winter rainfall region of the 
State extending from north of Geraldton 
to east of Esperance sandy and ironstone 
gravelly soils formed from old laterite 
profiles cover approximately half the total 
area. For crops and pastures these soils 
are generally deficient in nitrogen and one 
or more of the trace elements as well as 
Leaves of Washington Navel 
orange showing magnesium de-
ficiency ranging from severe to 
slight with unaffected leaves 
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Iron deficient oats (left) on 
Plantagenet peaty sand show up 
as a yellow patch in an other-
wise healthy crop, most of which 
is on a different soil type 
acutely deficient in phosphorus. The loamy 
and heavier soils intermingled with the 
lateritic residuals are inherently more 
fertile but with few exceptions are 
deficient in phosphorus. 
Superphosphate use in W.A. rose to 
850,000 tons in 1963-64. This is about a 
quarter of the Australian total. About 
half was used on eight million acres of 
legume-based pastures and half on seven 
million acres of cereal crops. Large areas 
also received the trace elements copper, 
zinc, manganese and molybdenum. Five 
million acres received copper and zinc in 
the 10 years 1947-1956; an up-to-date 
figure would be about ten million acres. 
Nitrogenous fertilisers are being used 
more frequently for cereal crops. Potas-
sium deficiency is common on subter-
ranean clover pastures in dairying areas. 
Plantations of exotic pines are improved 
by superphosphate and many would fail 
without zinc. Potatoes and vegetables 
invariably receive heavy dressings (up to 
2 tons per acre) of mixed fertilisers some-
times including trace elements. 
Deficiencies of copper, zinc, manganese, 
and magnesium have been demonstrated 
on apples, citrus and vines in various areas. 
Iron deficiency has occurred in oat crops 
and on pastures. Boron deficiency of celery 
was encountered near Perth and at York 
last year and cobalt has improved subter-
ranean clover in experiments on sands 
north of Perth. Sulphur deficiency may be 
developing on some older farmlands. All 
the crops grown so far at Kununurra on 
the Ord River respond to phosphorus and 
nitrogen additions. Almost the full range 
of essential elements absorbed by roots has 
thus been the subject of investigation and 
field experiments because of deficiencies. 
Chlorine is often present in excess, unfor-
tunately. 
Practical experience with fertilisers 
coupled with research and field demonstra-
tions in plant nutrition has changed W.A. 
in 60 years from a wheat importer to the 
largest wheat exporter among the States. 
Seven million acres are now planted 
annually to cereals. Fifteen million sheep 
—over 80 per cent, of the State's total— 
run on farms where pastures, either 
volunteer or sown, would be very sparse 
without regular use of superphosphate in 
the mixed farming programme. Land 
cleared for farming has increased from 16 
million to 27 million acres since 1946 and 
is now increasing at nearly one million 
acres a year; it has been estimated that 
another 20 million acres can be developed. 
Poor Soils But Good Climate 
The farming areas from north of Gerald-
ton to east of Esperance demonstrate that 
with knowledge of plant nutrition and 
modern fertilisers, climate, not soil, 
primarily determines the agricultural 
potential. 
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A close view of manganese 
de f ic ien t oats. No te general 
ye l lowing, collapsed appearance 
and death o f lower leaves. 
Many leaves are showing the 
dead area at the centre o f the 
leaf which is characterist ic o f 
manganese def ic iency on oats 
Mild temperatures and average annual 
rainfalls from 11 to 60 inches, with 60 to 
80 per cent, falling in the cooler six months 
of the year, allow winter and spring growth 
of cereal crops and pastures—mainly 
annuals. It is of interest to note that 
Flinders "Voyage to Terra Australis" 
records that the south coast of what is 
now Western Australia was discovered by 
the Dutchman Pieter Nuyts in 1627 and 
that a memoir published in Amsterdam in 
1718 stated:—"Nuyts' Land being in the 
fifth climate, between 34° and 36° of lati-
tude, ought to be like other countries so 
situated one of the most habitable, most 
rich and most fertile parts of the world."* 
Only since 1946 has modern knowledge of 
plant nutrition been able to prove this 
assertion in the vast areas of inherently 
infertile soils from Cape Leeuwin to east 
of Esperance. 
Development of W.A . Closely Linked with 
Plant Nutrition 
The development of Western Australia 
since its foundation in 1829 is very closely 
related to gold production, wheat and wool. 
Wool production first developed under 
extensive pastoral conditions and only 
limited areas were used for crops. Gold 
finds and production, especially after 1893, 
greatly increased population and the de-
mand for cereal grains and hay so that 
wheat production increased early in the 
present century. Fortunately the value of 
superphosphate was recognised. The de-
velopment of the wheatbelt has continued 
and its farms now carry 80 per cent, of 
the State's sheep. Wheat and wool are now 
the State's main primary products; each 
is worth about £50 million annually. 
Farm development and plant nutrition 
are so closely related that they may be 
combined in the following brief outline:— 
1829-1892— 
Slow progress in the Colony. Wool was 
exported but some food imported. Limited 
areas of fertile soil were used for cropping. 
The only fertilisers were animal manure 
guano and bone dust. 
1893-1903— 
This was the great gold rush period 
following discoveries at Coolgardie and 
Kalgoorlie. A fourfold increase in popula-
tion stimulated agriculture. Superphos-
phate use began. 
1904-1928— 
There was steady progress in agriculture 
even though gold mining declined. Regular 
the Ton* * R i n t o u I ( " 6 3 ) , Esperance Yesterday and Today. Published by Service Pr in t ing Co., 971 Hay Street, Perth W.A. , to mark 
centenary of Esperance 1964. 
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wheat exports commenced 1904. Local 
manufacture of superphosphate com-
menced early in this period. Rapid wheat-
belt expansion occurred before and after 
World War I, especially on heavy and 
medium textured soils. 
"Light Lands" were still problem areas 
but Wongan Hills Light Lands Farm (now 
Wongan Hills Research Station) was 
established 1924. Experiments with rates 
of superphosphate increased. 
English migrant Group Settlements for 
dairying were started in high rainfall 
South-West 1922-28. The subterranean 
clover and superphosphate era of pasture 
development began. 
Manganese deficiency was demonstrated 
by W. M. Carne in 1927 as cause of "grey 
speck" or "white wilt" of cereals on some 
ironstone gravelly soils. 
1929-1946— 
Although this period embraced the 
Depression and World War II many ad-
vances in plant nutrition were made. 
L. J. H. Teakle and associates in the 
Department of Agriculture carried out 
many trials with superphosphate and other 
phosphate sources on cereals and pastures. 
Residual value of past dressings of super 
was demonstrated during war period. 
Trials with nitrogen and potassium demon-
strated nitrogen deficiency on light lands. 
In 1936 H. J. Pittman and R. C. Owen 
reported the cure of mottle leaf of citrus 
at Maddington by zinc sulphate sprays. 
S. L. Kessell and T. N. Stoate showed 
benefits to pines from zinc sprays in 1938 
and about the same time T. C. Dunne 
found that "wither tip" or "summer 
dieback" of apples was due to copper 
deficiency. L. J. H. Teakle and E. T. Morgan 
from 1937 onwards found that copper and 
manganese were important for the growth 
of potatoes and tomatoes on some swamp 
soils of the Albany district. In 1939 a 
failure of cereals at Dandaragan was 
shown by Teakle to be due to copper 
deficiency. From this time onwards work 
with trace elements on cereals, pastures, 
fruit trees, vines, vegetables and pine trees 
has gone on without interruption. Zinc 
deficiency affected flax crops during the 
war. 
The decade 1935-1945 saw not only the 
demonstration of widespread trace element 
deficiencies for plant growth but also the 
elucidation of cobalt and copper de-
ficiencies affecting cattle and sheep in 
several farming areas of the south-western 
part of the State. 
Heavy applications of superphosphate are required to establish subterranean clover on new sand plain country. The clover 
will persist only where soil phosphate reserves are adequate for its requirements. The plot on the right received dressings 
of 168 lb. per acre in each of the two previous seasons. The poor plot on the left had two dressings of 28 lb. per acre, (Esperance Downs Research Station) 
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Sand plain country at Badgingarra about 100 miles north of Perth. This country is being developed for cereals and pastures, 
but requires additions of phosphate and copper and sometimes zinc, nitrogen, potassium and molybdenum 
1947— 
The importance of zinc for sandy and 
ironstone gravelly soils was recognised 
from trials at Kojonup arranged by G. H. 
Burvill. Zinc impurity in post war super-
phosphate made from Christmas Island 
rock was only 150-200 parts per million; 
prewar super (Nauru rock) had 400-500 
ppm. Except on calcareous soils at Dongara 
Nauru rock super had controlled zinc 
deficiency. 
1947-1964— 
Postwar land development moved for-
ward and was aided by many fertiliser 
trials on new light land areas. Further 
land was cleared on Wongan Hills Research 
Station, and Esperance Downs Research 
Station was selected in 1949. Results from 
trials on these Stations, organised by T. C. 
Dunne and F. L. Shier, and from many 
farmers' plots sown by Department of 
Agriculture officers, coupled with high 
wool prices in 1951, triggered a tremendous 
wave of new land development which is 
still proceeding at nearly one million acres 
per year. The developments centred on 
Esperance and on the scrubplains between 
Perth and Geraldton are examples; the 
hundreds of new farms north-east of 
Albany within a 100-mile radius are based 
on a good climate, plant nutrition and 
fertiliser knowledge and subterranean 
clover as the basis of pastures. New land 
has also been developed on or near 
thousands of farms established in earlier 
periods. 
H „ r e s P o n s e of subterranean 
ciover to molybdenum at Bridge-
town
 m 1954. The untreated 
while the treated area (left) has 
survived the spring drought 
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Potassium deficiency symptoms on subterranean clover de-
veloped in pot trial. Similar symptoms are frequently seen 
in the field 
One bag (187 lb.) per acre of super-
copper-zinc became the s tandard recom-
mendat ion for crops and pasture establish-
ment on new light land. This is not in-
fallible; some areas need much more super, 
some need molybdenum or manganese and 
many need nitrogen for cereals. 
1949-1955— 
Molybdenum deficiency affecting sub-
clover in Donnybrook-Bridgetown areas on 
brown and red brown soils was proved by 
T. C. Dunne and E. N. Fitzpatrick. In more 
recent years it has been found in wide-
spread areas on ironstone gravelly soils. 
Cauliflowers and rock melons have also 
required molybdenum on some soils. R. C. 
Rossiter found molybdenum deficiency on 
Muchea sand in pot trials. 
1956— 
Earlier indications of potassium de-
ficiency at Busselton, Margaret River and 
Manjimup on dairy farm pastures became 
more definite and severe and were clarified 
by T. C. Dunne and E. N. Fitzpatrick. 
1953-1956— 
Acid peaty sands of the lower South-
West (related to Plantagenet peaty sand) 
were shown by the Department of Agricul-
ture workers and a few farmers to be 
capable of development for subterranean 
clover and mixed pastures using lime 
phosphate copper and zinc. Potassium is 
often necessary in the second year for 
good growth. 
1956-1963— 
The use of nitrogenous fertilisers on 
cereals has increased rapidly in this period, 
especially on sandy and ironstone gravelly 
soils in 15 to 30 inch rainfall areas. Many 
field trials have shown benefits from 
nitrogen and with urea available at £47 
per ton it has become profitable to use it. 
Fertiliser companies and the Department 
of Agriculture are now exploring the use 
of anhydrous ammonia. 
Calcium deficiency en some 
strongly acid soils results in 
short stubby roots on subter-
ranean clover. The plant on the 
left is lime-treated. The other 
plants show various stages of 
poor root development found on 
unh'med areas 
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m 
Boron def ic iency of celery (r ight) compared w i th healthy stalks. Deficient celery has been seen at Osborne Park and York 
1960-1963— 
Cobalt salts were shown by P. G. Ozanne 
and associates of C.S.I.R.O. to improve the 
growth of subterranean clover on poor grey 
siliceous sands near Perth. 
1963— 
L- T. Jones of Department of Agriculture 
obtained a positive benefit from boron 
(borax) on celery on sand near Perth and 
on loam at York. Swedes and cauliflowers 
have often been suspected of boron 
deficiency but clear field responses have 
not been obtained. 
Recent Developments and the Future 
The importance of understanding plant 
nutrition principles and applying them in 
farming practice is well recognised by 
farmers in W.A. 
The generally favourable economic con-
ditions for wheat and wool in the past ten 
years have led to big increases in produc-
tion. Correspondingly there has been a 
big increase in research and field experi-
ments in plant nutrition and in the closely 
associated work of selection and testing 
of new species and strains of pasture 
tegumes and their root nodule bacteria. 
Tne nutrition of these legumes and their 
symbiotic rhizobia is important for pasture 
improvement but also for the benefit in 
general soil fertility which follows periods 
when land is under legume-based pastures. 
Four main groups of workers are now 
actively advancing plant nutrition know-
legde in W.A. These are— 
(a) C.S.I.R.O. Divisions of Plant In-
dustry and Soils; 
(b) Institute of Agriculture of Uni-
versity of W.A.; 
(c) State Department of Agriculture; 
(d) State Forests Department. 
The Government Chemical Laboratories 
assist the State Departments with chemical 
analysis of soils and plants which are 
being studied in the research programmes. 
Farmers are supporting some of the work 
through industry funds subscribed or levied 
on the basis of production. 
Although development of virgin scrub 
and timber country for farming has been 
very great in recent years there are also 
large areas which have been farmed for 
30 to 50 years or more. 
The changes in physcial and chemical 
properties of these older soils, whose 
nutrient status has been substantially 
changed by fertilisers, legumes and farm 
practices are being studied in various ways 
and provide many avenues for plant nutri-
tion research. For example the build-up 
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Zinc deficiency on oats. Note 
the death of the older leaves 
with accompanying twisting and 
blackening. Often a range of 
colours from black to red to 
orange to yellow to green is 
visible along an affected leaf 
of available phosphate from repeated 
dressings of super over many years makes 
crops and pastures on many areas less 
responsive to super. However reducing 
super dressings may cause sulphur de-
ficiency. Sulphur may now be more neces-
sary on some soils than phosphate. The 
sulphur : phosphorus ratio of superphos-
phate may not be the most desirable one 
in a fertiliser supplying both elements. 
Phosphorus is such an important and 
widely deficient plant nutrient in W.A. that 
continued research on soil-plant relation-
ships involving phosphorus is a continuing 
need. So too is work on the trace elements 
because copper and zinc and to a less 
extent molybdenum and manganese have 
greatly improved the productivity of vast 
areas, yet there are many uncertainties 
about their role and interactions. A zinc-
copper antagonism has repeatedly occurred 
in field trials with wheat, barley and oats. 
Zinc applied in the absence of copper has 
often reduced yields on copper-deficient 
soils but can improve yields if copper and 
zinc are in suitable proportions. Zinc 
deficiency problems became common when 
wartime and post war super (Christmas 
Island rock phosphate) were in use. Now 
that Nauru rock is being used along with 
Acute copper deficiency on 
wheat. Note the death of 
terminal shoots with accompany-
ing whitening and twisting of 
the leaves 
Journal of Agriculture, Vol 6 No 6 1965
Effective farm management includes 
That's why leading farmers choose Skinner's Double-Lock 
Increased earnings come with good fences in the right 
Places and every pound spent on fencing is worth approxi-
mately 70/ or more on the capital value of your property. 
Carefully planned sub-division gives you better stock con-
trol more from grazing and cropping land—eliminates 
labour—aids in machinery management—prevents 
sneet and gully erosion and wind damage to topsoil—helps 
hold run-off. 
o o d
 fencing is a major profit earner and a prominent 
IT PAYS TO FENCE WITH 
item in the capital structure of effective tarm manage-
ment. That's why it is important that when you put up 
a fence, you want it to combine all toese advantages: 
(a) costs less to erect; (b) gives absolute security to your 
stock; (c) needs less maintenance; (d) lasts longer; (e) 
takes less tune to erect; (f) be the strongest fence made 
(g) looks the best. 
Skinner's Double-Lock measures up to all these require-
ments. It is good fencing that will repay you handsome-
ly over many years of effective farming. 
S 5 ^ H * U 2 V S 
A NEW STANDARD IN FABRICATED FENCING 
See your local stock agent for Skinner's Double-Lock. 
Mode and Distributed in W.A . by Skinner's Pty. Limited, 50 Flynn 
Street, Wembley. Phone 87 2 3 2 1 . B 
Plan* mention the "Journal of Agriculture of W.A.," whan writing to advertisers 
j POST THIS COUPON 
• to Skinner's today for our folder • 
"GOOD FENCING" ; 
| NAME • 
• ADDRESS 
J'A s : 
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A quality truck always costs less. 
Then why settle for less than 
the top quality of 
Dependable Oodge 
Tough trucks that work harder, longer. 
Every model powered to let you make 
more profit-earning trips per day. 
Every day. 
Quality that pays off. 
Minimum down-time for repairs, maintenance. 
Lower operating costs overall. 
Dependable Dodge: Payloads 1 to 16 tons; 5 power 
units; 2 powerful V8's—2 brilliant slant sixes—modern 
diesel; 8 wheelbases. 
Every model Job-rated. 
Gives you the best truck for your kind of work. 
Put a Dodge on your job. 
Dodge quality pays . . . 
And pays . . • ^^ 
And Jays! ^ CHRYSLER Vf AUSTRALIA LTD. 
Picas, mention t tn "Journal of Agriculture of W.A.," wh.n writing to advert Is.rt 
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°
5P^orus deficiency and nitrogen deficiency on light land are demonstrated in this picture. The plots were planted 
with wheat with varying rates of super following a wheat crop with the same rates the previous year. The poor strip has 
received no phosphate fertilizer. The plot to the left has had super 120 lb. per acre twice, to the riqht 200 lb rjer 
acre twice. ' ^ 
The better grown strip across all plots has had sulphate of ammonia 1 12 lb. per acre (Forrestania 40 miles east of Hyden). 
Christmas Island rock the need for special 
additions of zinc must be re-examined. 
Flax and linseed are usually considered 
quite sensitive to zinc deficiency. However 
when Kameniza linseed was sown at 
Esperance in 1963 on a residual trace 
element trial commenced in 1951 the lin-
seed failed on all plots which had never 
received a deliberate addition of copper. 
Plots which had received super only or 
super and zinc were apparently affected by 
the copper deficiency which had not pre-
viously been noted on linseed. 
The establishment of subterranean 
clover pastures on several million acres in 
the cereal and sheep belt of W.A. has im-
proved soil fertility very greatly. Cereal 
crops grown after three to five years of 
clover ley have given much higher yields 
than were ever achieved on the same soils 
in the pre-clover period. 
Many trials with wheat on well prepared 
°ew land with liberal dressings of super, 
trace elements and nitrogenous fertiliser 
have failed to exceed 20 bus. per acre. 
But on similar light land, for example at 
Wongan Hills and Esperance, after several 
years of clover with super topdressings 40 
bus. per acre is quite common in plots. 
Plot yields up to 89 bus. per acre have 
been obtained with Avon oats at Esperance. 
In 1960 and 1961 Avon oats gave 40-70 bus. 
per acre without any fertiliser in the year 
of cropping on plots of phosphate trials 
with sub. clover commenced in 1951 on 
virgin country. Some plots had received 
several dressings of super, some rock phos-
phate and the total applications 1951 to 
1959 ranged from 2 to 12 cwt. per acre of 
super or its equivalent. Copper and zinc 
had been applied in 1951. The changes in 
available nutrient status shown by such 
results offers a fruitful field for study of 
the complex soil plant relationships which 
are embraced in, but not specifically de-
fined by, the term "soil fertility." 
It is possible of course that cereal 
varieties bred and selected in W.A. at 
centres like Wongan Hills have the 
capacity to give high yields with com-
paratively low levels of available nutrients. 
The final consequence may be high yields 
of grains containing low levels of phos-
phorus and nitrogen and other elements. 
Avon oats have been found to be less 
affected by manganese deficiency than 
other well known varieties but the better 
growth did not, in a pot trial, absorb more 
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• K ' . V B f •**rSw.* 
Effects of nitrogenous fertiliser on a wheat crop, Wongan Hills Research Station. Second successive crop on "new" light 
land. Considering the three central plots:—That on the left received sulphate of ammonia at 224 lb. per acre at seeding. 
The centre plot received sulphate of ammonia at 56 lb. at seeding, while the plot on the right received no nitrogenous 
fertiliser. Note the marked increase in early growth of the crop. The wheat grain yields from the three plots were (from 
left to right) 24, 15, and 8 bushells per acre 
manganese. Avon may also not be as 
sensitive to zinc deficiency as other varie-
ties and it is already noted for being less 
affected by barley yellow dwarf virus. Trie 
current research programme of several 
workers at the University Institute of 
Agriculture and of C.S.IJRO. officers at 
Kojonup, Baker's Hill and Crawley may 
elucidate some of the above phenomena. 
The nutrition of a wide range of legume 
species and strains and their associated 
root nodule bacteria is another important 
field in which much has been done but 
where work must continue. W. P. Cass 
Smith and Miss O. M. Goss of the Depart-
ment of Agriculture and C. A. Parker and 
associates at the University Institute of 
Agriculture are exploring various factors 
which may encourage the multiplication, 
survival and functioning of effective strains 
of Rhizobium. Subterranean clover, rose 
clover, cupped clover (T. cherleri) barrel 
medic, harbinger medic, lucerne, serradella 
and lupins are all familiar legumes to many 
W.A. farmers who look forward to improved 
grazing and improved soil fertility when 
they are used under suitable circum-
stances. 
Many other lines of work in plant nutri-
tion could be outlined relating not only 
to cereals and pastures but also to vege-
tables, potatoes, hops, fruit trees and vines. 
The establishment of cotton, sugar, rice 
and safflower on the Ord River and the 
banana plantations at Carnarvon all re-
quire knowledge of plant nutrition. 
Conclusion 
Plant nutrition studies in Western Aus-
tralia have largely resulted from field 
problems in the growth of cereals, subter-
ranean clover, vegetables, fruit trees, vines 
and exotic pines. 
The practical benefits from this work 
have been spectacular, but a better under-
standing of the role of essential plant 
nutrients and of how plants obtain them 
from their normal root medium—the soil— 
should lead to more efficient fertiliser 
practices. Higher yields of better quality 
agricultural produce and pastures should 
follow, for, even without irrigation, the 
maximum potential of the natural climate 
has not been achieved. 
The programme for the 1964 Plant 
Nutrition Conference has been planned to 
bring together fundamental aspects of 
plant growth and soil-plant relationships 
with the very practical problems of soil 
deficiencies and fertiliser use. 
364 
Journal of Agriculture, Vol 6 No 6 1965
SELECTED BIBLIOGRAPHY 
General 
Agriculture in the Avon Valley (1958).—Pre-
pared by Department of Agriculture W.A. 
for Avon Valley Development Committee. 
Perth Government Print, 49 p . Discusses 
manuring in early years of settlement. 
Asher, C. J. and Ozanne, P. G. (1961).— 
The Cation Exchange Capacity of Plant 
Roots, and its Relationship to the Uptake 
of Insoluble Nutrients. Aust. J . Agric. Res., 
12: 755-766. 
Beech, D. F. and Norman, M. J. T. (1964).— 
The Effect of Land Treatment in the Pre-
ceding Wet Season on Yield of Linseed in 
the Ord River Valley. Aust. J . Exp. Agric. 
Anim. Husb.. 4: 197-205. 
Burvill, G. H. (1959).—Growing Subterranean 
Clover on Deep Sands. J. Agric. W. Aust., 
3rd Series, 8: 269-270. 
Burvill, G. H. and Jones, L. T. (1942).—Green 
Manures and compost. Valuable Fertilisers 
for Home Gardens. Some interesting 
analyses. J . Agric. W. Aust., 2nd Series, 
19: 260-263. 
Dunne, T. C. and Burvill, G. H. (1953).—Soil 
Analysis. J. Agric. W. Aust., 3rd Series, 2: 
639-640. 
Elliott, H. G. and Ryan, F. E. (1964).—Lawns— 
The Establishment and Management. J. 
Agric. W. Aust., 4th Series, 5: 467-481. 
Gardiner, M. R. and Gorman, R. C. (1963).— 
Further Observations on Plant Selenium 
Levels in Westen Australia. Aust. J. Exp. 
Agric. Anim. Husb. 3: 284-289. 
Gartrell, J . W. (1964).—Lucerne Establishment 
on the West Midland Sandplain. J. Agric. 
W. Aust., 4th Series, 5: 275-276. 
Jones, L. T. (1943).—Some Organic Manures 
Used with Vegetables. J. Agric. W. Aust., 
2nd Series, 20: 281-285. 
Jones, L. T. (1945).—Is Blood and Bone Manure 
Essential for Vegetable Growing under 
Perth Metropolitan Conditions? J. Agric. 
W. Aust., 2nd Series, 22: 173-190. 
Jones, L. T. (1964).—Heavy Metal Toxicities in 
Vegetables. Paper presented a t Australian 
Vegetable Research Conference, Brisbane, 
May, 1964. 
Jones, L. T. and Eckersley, J. P. (1946).— 
Fertilisers for Lettuces at York. J. Agric. 
W. Aust., 2nd Series, 23: 294-307. 
Lee, L. c , Chapman, J. L. and Basinski, J . J . 
(1963).—Sugar Cane Trials a t the Kim-
berley Research Station in North-Western 
Australia. Aust. J. Exp. Agric. Anim. Husb., 
3: 344-352. 
Report of the Commission on Agriculture in 
Western Australia (1891).—Perth Govern-
ment Print., 260 p. Discusses farming 
practices prior to 1890. 
Roberts. R. p . and Shier, F. L. (I960).—The 
Development of Western Australian Sand-
Plain Soils for Agriculture. J . Agric. W. 
Aust., 4th Series, 1: 855-864. 
Rogers, A. L. and Bailey, E. T. (1963).—Salt 
Tolerance Trials with Forage Plants in 
South-Western Australia. Aust. J. Exp. 
Agric. Anim. Husb., 3 : 125-130. 
Rossiter, R. C. (1951).—Studies on the nutrition 
of Pasture Plants in the South-West of 
Western Australia. I . The Effect of 
copper, zinc and potassium on the growth 
of the Dwalganup strain of Trifolium sub-
terraneum L. on sandy soils. Aust. J . Agric. 
Res., 2: 1-13. 
Rossiter, R. C. (1951).—Studies on the Nutrition 
of Pasture Plants in the South-West of 
Western Australia. n . Visual symptoms 
of mineral deficiencies on the Dwalganup 
strain of Trifolium subterraneutn L. Aust. 
J. Agric. Res., 2: 14-23. 
Rossiter, R. C. (1952).—Studies on the Nutrition 
of Pasture Plants in the South-West of 
Western Australia. IV. The growth of sub-
terranean clover (Trifolium subterraneam 
L.) as affected by lime, molybdenum, and 
potassium. Aust. J. Agric. Res., 3: 244-258. 
Shier, F. L., Dunne, T. C. and Fitzpatrick, E. N. 
(1963).—Agriculture on the Esperance 
Downs. J. Agric. W. Aust., 4th Series, 4: 
66-80 and 106-121. 
Soil and Pasture Research in South-Western 
Australia (1962).—C.SJ.R.O. Agric. Res. 
Liaison Section, Melbourne, 80 p. 
Sutton, G. L. (1931).—The Apple Tree and its 
Food. J. Agric. W. Aust., 2nd Series, 8: 
496-509. 
Teakle, L. J. H. (1938).—Hydroponics. The 
Growth of Crops in Water Without the Use 
of Soil. J. Agric. W. Aust., 2nd Series, 15: 
206-211. 
Teakle, L. J. H., Burvill, G. H. and Morgan, 
E. T. (1942).—Fertilisers for Potatoes in 
Wartime. J. Agric. W. Aust., 2nd Series, 
19: 182-194. 
Teakle, L. J. H. and Morgan, E. T. (1942).— 
Three Fertiliser Experiments with Potatoes. 
J. Agric. W. Aust., 2nd Series, 19: 219-226. 
Thomson, N. J. (1964).—The Lint Percentage 
of Cotton in the Ord River Valley. Aust. 
J. Exp. Agric. Anim. Husb., 4: 303-308. 
Toms. W. J. (1963).—Commercial Cotton Grow-
ing on the Ord River Project. J . Agric. 
W. Aust., 4th Series, 4: 754-778. 
Watson, E. R. (1963).—The Influence of Sub-
terranean Clover Pastures on Soil Fertility. 
1. Short-term effects. Aust J. Agric. Res., 
14: 796-807. 
Forestry 
Hatch, A. B. (I960).—Ashbed Effects in Western 
Australian Forest Soils. West. Aust. For. 
Dep. Perth. Bull. 64, 20 p. 
Hearman, Joan (1937).—Application of the 
Petiole Injection Method for the Diagnosis 
of Mineral Deficiency to a Eucalypt. Aust. 
For. 2: 23-24. 
Hearman, Joan (1938).—Minor Elements and 
the Pine. Aust. For. 3: 24-27. 
Hopkins. E. R. (I960).—The Fertiliser Factor 
in Pinus pinaster Ait. Plantations on Sandy 
Soils of the Swan Coastal Plain, West. Aust. 
For. Dep. Perth. Bull. 68: 26 p. 
Kessell, S. L. (1927).—Soil Organisms—the 
Dependence of Certain Pine Species on a 
Biological Soil Factor. Emp. For. J. 6: 
70-74. 
365 
Journal of Agriculture, Vol 6 No 6 1965
Kessell, S. L. and Stoate, T. N. (1938).—Pine 
Nutrition. West. Aust. For. Dep. Perth. 
Bull. 50: 45 p. 
Loneragan, O. W. and Loneragan, J. F . (1964). 
—Ashbed and Nutrients in the Growth of 
Seedlings of Karr i (Eucalyptus diversicolor 
F. v. M.). J. Roy. Soc. W. Aust., 47: 75-80. 
Perry, D. H. (1939).—Effect of Superphosphate 
on Pinus pinaster. Aust. For. 4: 12-14. 
Stoate, T. N. (1950).—Nutrition of the Pine. 
Forestry and Timber Bureau, Canberra. 
Aust. Bull. 30: 61 p. 
Phosphorus 
(See also under Forestry) 
Burvill, G. H. and Cariss, H. G. (1943).—Experi-
ments on the Effect of Adding Ground 
Limestone and Slaked Lime to the Super-
phosphate Used for Wheat Growing. J . 
Agric. W. Aust., 2nd Series, 20: 152-155. 
Cariss, H. G. and Teakle, L. J. H. (1944).— 
Fur ther Results of Experiments a t the 
Agricultural Research Stations with the 
Phosphate Requirements of the Wheat 
Crop. J. Agric. W. Aust., 2nd Series, 21: 
160-168. 
Cullity, M. and Elliott, H. G. (1949).—Fertiliser 
Trials on Annual Pasture (Wokalup Res. 
Stn . ) . J . Agric. W. Aust., 2nd Series, 26: 
266-279. 
Fitzpatrick, E. N. (1961).—Rock Phosphate as 
a Fertiliser. J . Agric. W. Aust., 4th Series, 
2: 459-460. 
Gladstones, J. S., Leach, B. J., Drover, D. P. and 
Asher, C. J. (1964).—Field Studies on the 
Potassium and Phosphorus Nutrition of 
Lupins. Aust. J . Exp. Agric. Anim. Husb., 
4: 158-164. 
Humphries, A. W. (1962).—The Growth of Some 
Perennial Grasses in Waterlogged Soil. 
1. The effect of waterlogging on the avail-
ability of nitrogen and phosphorus to the 
plant . Aust. J . Agric. Res., 13: 414-425. 
McDowell, T. E., Smith, J. A. C , Toms, W. J . 
and Carroll, M. D. (1961).—"Spread Super" 
for Cereal Crops. J. Agric. W. Aust., 4th 
Series, 2: 869-870. 
Nunn, W. M. (1952).—Kimberley Soils Need 
Phosphate. J . Agric. W. Aust., 3rd Series, 
1: 97-102. 
Ozanne, P . G., Kirton, D. J. and Shaw, T. C. 
(1961).—The Loss of Phosphorus from 
Sandy Soils. Aust. J . Agric. Res., 12: 409-
423. 
Rossiter, R. C. (1952).—Phosphorus Toxicity in 
Subterranean Clover and Oats grown on 
Muchea Sand, and the Modifying Effects of 
Lime and Nitrate-nitrogen. Aust J. Agric. 
Res. 3 : 227-243. 
Rossiter, 'R. C. (1964).—The Effect of Phosphate 
Supply on the Growth and Botanical Com-
position of Annual Type Pasture. Aust. J . 
Agric. Res., 15: 61-76. 
Teakle, L. J. H. (1945).—Experiments with 
phosphatic fertilisers, 1943 and 1944. J . 
Agric. W. Aust., 2nd Series, 22: 100-217. 
Teakle, L. J. H. and Cariss, H. G. (1943).— 
Superphosphate requirements for growing 
wheat in Western Australia. J. Agric. W. 
Aust., 2nd Series, 20: 1-28. 
Teakle, L. J. H. and Cariss, H. G. (1944).— 
Experiments with Serpentine superphos-
phate and phosphatic Guano as Fertilisers 
for the Wheat Crop. J. Agric. W. Aust., 
2nd Series, 21: 143-148. 
Van Rijn, P. J . and Chapman, A. L. (1964).— 
Phosphate Requirements of Rice in the Ord 
Valley. J. Agric. W. Aust., 4th Series, 5: 
45-46. 
Nitrogen 
Barrow, N. J. (1964).—Some Responses to Lime 
on Established Pastures. Aust. J . Exp. 
Agric. Anim. Husb., 4: 30-33. 
Beech, D. F. and Norman, M. J . T. (1964).— 
The Effect of Time of Planting and 
Nitrogen Fertiliser on Yield Attributes of 
Brassica Oilseed Crops in the Ord River 
Valley. Aust. J . Exp. Agric. Anim. Husb., 
4: 206-214. 
Chambers, S. C. (1964).—Take-all of Wheat on 
the Esperance Downs—The effect of nitro-
genous fertiliser. J . Agric. W. Aust., 4th 
Series, 5: 545-547. 
Humphries, A. W. (1962).—The Growth of 
Some Perennial Grasses in Waterlogged 
Soil. 1. The effect of waterlogging on the 
availability of nitrogen and phosphorus to 
the plant. Aust. J . Agric. Res., 13: 414-425. 
Jones, L. T. and Eckersley, J . P . (1946).—Ferti-
lisers for Lettuces at York. J . Agric. W. 
Aust., 2nd Series, 23: 294-307. 
Parker, C. A. (1954).—Non-symbiotic Nitrogen-
fixing Bacteria in Soil. 1. Studies on 
Clostridium butyricum. Aust. J . Agric. Res., 
5: 90-97. 
Parker, C. A. and Oakley, A. E. (1963).—Nodule 
Bacteria for Two Species of Serradella. 
Aust. J . Exp. Agric. Anim. Husb. 3: 9-10. 
Samuel, L. W. (1945).—The Influence of Some 
Crop Rotations and Fertilisers on the 
Strength of Wheat in Western Australia. 
J. Agric. W. Aust., 2nd Series, 22: 294-302. 
Shier, F . L. and Cullinane, W. P . (1948).—The 
Influence of Rotation on the Yield and 
Flour Strength of Wheat. J . Agric. W. 
Aust., 2nd Series, 25: 351-361. 
Teakle, L. J . H. (1943).—Nitrate of Soda—Its 
Use in Agriculture. J. Agric. W. Aust., 2nd 
Series, 20: 222-224. 
Teakle, L. J. H. and Samuel, L. W. (1936).— 
The Value of Nitrogenous Fertilisers for 
Wheat in Western Australia. J . Agric. W. 
Aust., 2nd Series, 13: 74-89. 
Teakle, L. J. H., Wickens, G. W. and Pericles, J-
(1934).—The Nitrogen Supply of an Apple 
Orchard. J. Agric. W. Aust., 2nd Series, 
11: 173-200. 
Toms, W. J. (1959).—The use of Nitrogenous 
Fertilisers for Cereals in the Jerramongup-
Gairdner River Districts of Western Aus-
tralia. J . Agric. W. Aust., 3rd Series, 8: 
619-620. 
Toms, W. J. (I960).—Some Results with 
Nitrogen Fertilisers on Cereals at Esper-
ance Plains Research Station. J. Agric. W-
Aust., 4th Series, 1: 943-944. 
Toms, W. J. and Burvill, G. H. (1961).—The 
use of Nitrogenous Fertilisers for Cereal 
Grain Production in Western Australia. 
J. Agric. W. Aust., 4th Series, 2: 321-328. 
366 
Journal of Agriculture, Vol 6 No 6 1965
o 
T 
/ a Q \ 
ra ;£ L 
WE CONFIDENTIALLY INVITE 
You To Contact 
GERALD'S 
ELECTRIC 
177A MURRAY STREET, next to Aherns—in lane upstairs. TEL. 23 4589 
BARGAIN SHOPPING 
ELECTRICAL PHOTOGRAPHICS GIFT ARTICLES 
FURNITURES CARPETS JEWELLERY 
£& 
CHOOSE FROM 20,000 ITEMS 
LOWEST TERMS IN W.A. 
SEE US LAST 
After you have been everywhere in town, really shopped around, 
bring your best price to us you'll leave us happier with more in your 
wallet. We can guarantee it! 
OWMONOS 
FURNITURE 
KNOWINGLY GERALD'S WILL NOT Al 
ANYONE TO UNDERSELL THEM 
GIFTS 
REPAIRS IN OUR OWN MODERN WORKSHOPS 
CLEANERS, POLISHERS, IRONS, KETTLES, ETC., SAME DAY 
SERVICE. T.V. SERVICE CONTRACT—FULL COVER DAY AND 
NIGHT, NO MATTER HOW OLD YOUR SET IS, £11 15s. RADIOS 
AND TRANSISTORS REPAIRS 
COUNTRY MEMBERS COUPON: I would like more information about 
Name: 
GERALD'S ELECTRICS 
Address: 
177A MURRAY ST., PERTH 
TeL 23 4589 
Picas* mention the "Journal of Agriculture of W.A.," when writing to advertisers 
Journal of Agriculture, Vol 6 No 6 1965
Now! I Pump does 2 jobs! 
LASTS FIRES 
FILLS TANKS 
125 P.S.I.* 
WITH 3 / | 6 ' N O Z Z L E ! 
6,600 G.P.H. 
W I T H 5 f t . S U C T I O N ! 
^Enmn^B' f 
ENG. 
FIRE QUENCHER! 
Here now is the perfect fire righting combination! 
The South Pacific FIRE QUENCHER gives von all 
the pressure yon need to blast tree-top fires and 
fog spray ground fires . . . pins a handy high 
volume ontpnt for other Jobs snch as tank filling 
and de-watering. 
2 STAGES, with twin impellers placed back-to-
back give greater efficiency, guarantee a smoother-
running pump. 
SELF PRIMING and completely trouble free. Most 
dependable pump you'll ever own. 
DIRTY WATER is no problem. Handles mud 
and grit better than any other firefighter. 
The South Pacific Fire Quencher is approved 
by flrefighting authorities. Well gladly demon-
strate Its unmatched performance. 
COUPON 
FOR 
FULL 
INFOR-
MATION 
WESFARMERS TTJTT BRYANT PTY. LTD. 
Railway Avenue, Bassendean, WJL 
Please send me, without obligation, more 
Information on the "FIRE QUENCHER" 
• Test flfarea •*-
tained using W 
ft. J In. discharge 
hose. 
WESFARMERS TUTT BRYANT PTY. LTD.' 
We are also W.A. Distributors 
of REX SELF PRIMING 
PUMPS—Australia's best-sell-
ing, most complete pump 
range. 
RAILWAY AVENUE BASSENDEAN .'. A 
TELEPHONE 79 1616 
Pt«»»« mention «fw "Journal of Agritumn of W.A," «*•» wnTMa fo adverNurs 
Journal of Agriculture, Vol 6 No 6 1965
Potassium 
Carroll, M. D. (1961).—Potassium Deficiency in 
the Wheatbelt. J . Agric. W. Aust. 4th 
Series, 2: 457-458. 
Cass Smith, W. P. (1943).—Potash Deficiency. 
J. Agric. W. Aust., 2nd Series, 20: 147-150. 
Drover, D. P. (1961).—The Potassium Status of 
Some Coarse Textured Soils of the South 
Western Region of Western Australia. Aust. 
J . Exp. Agric. Anim. Husb., 1: 11-14. 
Dunne, T. C. (1958).—Potash for Pastures. 
J . Agric. W. Aust., 3rd Series, 4: 607-608. 
Pitzpatrick, E. N. and Dunne, T. C. (1956).— 
Potassium for Subterranean Clover. J. 
Agric. W. Aust., 3rd Series, 5: 321-325. 
Gladstones, J . S., Leach, B. J., Drover, D. P. and 
Asher, C. J. a964).—Field Studies on the 
Potassium and Phosphorus Nutrition of 
Lupins. Aust. J. Exp. Agric. Anim. Husb., 
4: 158-164. 
Rossiter, R. C. (1951).—Studies on the Nutrition 
of Pasture Plants in the South-West of 
Western Australia. 1. The effect of copper, 
zinc and potassium on the growth of the 
Dwalganup strain of Trifolium subter-
ranean L. on sandy soils. Aust. J. Agric. 
Res., 2: 1-13. 
Rossiter, R. c . (1952).—studies on the nutr i-
tion of Pasture Plants in the South-West 
of Western Australia. IV. The growth of 
subterranean clover (.Trifolium subter-
raneum L.) as affected by lime molybdenum 
and potassium. Aust. J. Agric. Res., 3: 
244-258. 
Toms, w . J. and Pitzpatrick, E. N. (1961).— 
Potassium Deficiency in Medium Rainfall 
Areas. J. Agric. W. Aust., 4th Series, 2: 
763-773. 
Sulphur 
Beck, A. B. (1962).—The Levels of Copper. 
Molybdenum and Inorganic Sulphate in 
Some Western Australian Pastures—a con-
tribution to the study of copper deficiency 
diseases in ruminants. Aust. J . Exp. Agric. 
Anim. Husb., 2: 40-45. 
Rossiter, R. C. (1952).—Studies on the Nutrition 
of Pasture Plants in the South-West of 
Western Australia, m . The effect of 
sulphur on the growth of subterranean 
clover (Trifolium subterranean L.) Aust. J. 
Agric. Res., 3: 7-15. 
Trace Elements—Various 
See also under Copper, Zinc, Molybdenum, etc. 
Beck, A. B. (1962).—The Levels of Copper, 
Molybdenum and Inorganic Sulphate in 
some Western Australian Pastures—a con-
tribution to the study of copper deficiency 
diseases in ruminants. Aust. J . Exp. Agric. 
Anim. Husb., 2: 40-45. 
Pitzpatrick, E. N. (1962).—Trace Elements for 
Cereal Crops and Pastures. J. Agric. W. 
Aust., 4th Series, 3: 323-327. 
Gardiner, M. R.. Armstrong, J., Fels, H. and 
Glencross. R. N. (1962).—A preliminary 
Report on Selenium and Animal Health in 
Western Australia. Aust. J . Exp. Agric. 
Anim. Husb.. 2: 261-269. 
Gardiner, M. R. and Gorman, R. C. (1963).— 
Further Observations on Plant Selenium 
levels in Western Australia. Aust. J. Exp. 
Agric. Anim. Husb., 3: 284-289. 
Gladstones, J. S. (1962).—The Mineral Com-
position of Lupins, 2. A comparison of 
copper manganese, molybdenum, and cobalt 
contents of lupins and other species at the 
one site. Aust. J . Exp. Agric. Anim. Husb., 
2: 213-220. 
Gladstones, J. S. and Drover, D. P. (1962).— 
The Mineral Composition of Lupins. 1. A 
survey of the copper molybdenum and 
manganese contents of lupins in the south-
west of Western Australia. Aust. J. Exp. 
Agric. Anim. Husb., 2: 46-53. 
Halse, N. J. (1963).—Control of Copper, zinc 
and Manganese Deficiencies in Fruit Trees. 
J. Agric. W. Aust., 4th Series, 4: 241-244. 
Plant Research and Animal Divisions, Depart-
ment of Agriculture (1961).—Residual 
Value of Trace Elements. J. Agric. W. Aust., 
4th Series, 2: 222-223. 
Teakle, L. J. H. (1939).—Recent Experiments 
with "Minor" Elements in Western Aus-
tralia (a series of four short papers). J . 
Agric. W. Aust., 2nd Series, 16: 116-128 and 
135-147. 
Teakle. L. J. H. (1942).—Experiments with 
Micro-elements for the Growth of Crops in 
Western Australia. VI. Further results 
from the use of copper-containing ferti-
lisers in the wheatbelt. J. Agric. W. Aust., 
2nd Series, 19: 242-253. 
Teakle, L. J. H. (1943).—Experiments with 
Micro-elements for the Growth of Crops 
in Western Australia. VDX Experiments 
to determine the effectiveness of different 
sources of copper and the residual value 
for cereals on copper deficient land at 
Dandaragan and Gingin. J. Agric. W. Aust., 
2nd Series: 123-130. 
Teakle, L. J. H. and Burvill, G. H. (1941).— 
Experiments with Micro-elements for the 
Growth of Crops in Western Australia 
IV. Experiments at Muchea and Maida 
Vale. J. Agric. W. Aust., 2nd Series, 18: 
125-132. 
Teakle, L. J. H., Johns, H. K. and Turton, A. G. 
(1943).—Experiments with Micro-elements 
for the Growth of Crops in Western Aus-
tralia. IX. Copper deficiency of currants 
at Gingin and its correction. J. Agric. W. 
Aust., 2nd Series, 20: 171-184. 
Teakle, L. J. H. and Morgan, E. T. (1943).— 
Experiments with Micro-elements for the 
Growth of Crops in Western Australia, 
v n . The effectiveness of various types of 
copper fertilisers for potatoes at Bornholm. 
Albany. J. Agric. W. Aust., 2nd Series, 20: 
119-123. 
Teakle, L. J . H., Morgan, E. T. and Turton, 
A. G. (1941).—Experiments with Micro-
elements for the Growth of Crops in 
Western Australia. HI . Experiments with 
potatoes vegetables and other crops in the 
Albany district. J. Agric. W. Aust., 2nd 
Series, 18: 96-125. 
369 
Journal of Agriculture, Vol 6 No 6 1965
Teakle, L. J. H., Thomas, I. and Turton, A. G. 
<1941>.—Experiments with Micro-elements 
for the Growth of Crops in Western Aus-
tralia. 1. Experiments in the wheat belt 
with cereals. J. Agric. W. Aust., 2nd Series, 
18: 70-86. 
Teakle, L. J. H. and Turton, A. G. (1943).—The 
Copper, Manganese and Zinc content of 
Subterranean Clover and Oats in Western 
Australia. J. Agric. W. Aust., 2nd Series, 
20: 238-259. 
Toms, J. (WJ. ) (1958).—The Use of Copper 
and Zinc in the Cereal Growing Districts 
of Western Australia. J . Agric. W. Aust., 
3rd Series, 7: 197-203. 
Wild, A. S. and Teakle, L. J. H. (1941).—Ex-
periments with Micro-elements for the 
Growth of Crops in Western Australia. 
II . Experiments on high level sandy and 
gravelly country in the southern wheat belt. 
J . Agric. W. Aust., 2nd Series, 18: 91-96. 
Wild, A. S. and Teakle, L. J. H. (1942).—Ex-
periments with Micro-elements for the 
Growth of Crops in Western Australia. 
V. Experiments at Kulin (Jilakin) and 
Bullaring in the southern wheatbelt 1941. 
J. Agric. W. Aust., 2nd Series, 19: 71-78. 
Copper 
Beck, A. B. (1944).—A Survey of the Copper 
Content of Western Australian Pastures. 
J. Agric. W. Aust., 2nd Series, 18: 285-300. 
Bennetts, H. W. (1942).—"Stringy" Wool and 
Copper Deficiency in Western Australia. 
J. Agric. W. Aust., 2nd Series, 19: 7-13. 
Dunne, T. C. (1946 >.—"Wither Tip" of Apple 
Trees. J. Agric. W. Aust., 2nd Series, 23: 
124-127. 
Dunne, T. C. (1948).—Copper Deficiency of 
Cereals in Western Australia. J. Agric. W. 
Aust., 2nd Series, 25: 76-81. 
Dunne, T. C. and Throssell, G. L. (1948).— 
Responses of Wheat to Copper and Zinc at 
Dongara. J . Agric. W. Aust., 2nd Series, 25: 
43-46. 
Jones, L. T. and Elliott, H. G. (1944).—Copper 
Deficiency in the Busselton-Augusta Dis-
trict. J . Agric. W. Aust., 2nd Series, 21: 
342-357. 
Pit tman, H. A. (1936).—Exanthema of Citrus 
Japanese Plums and Apple Trees in West-
ern Australia. J . Agric. W. Aust., 2nd 
Series. 13: 187-193. 
Rossiter, R. C. (1951).—Studies on the Nutrition 
of Pasture Plants in the South-West of 
Western Australia. I. The effect of copper, 
zinc and potassium on the growth of the 
Dwalganup strain of Trifolium subter-
raneum L. on sandy soils. Aust. J . Agric. 
Res., 2: 1-13. 
Teakle, L. J. H. (1945).—Copper Fertiliser. The 
value of copper ore in Western Australia. 
J. Agric. W. Aust., 2nd Series, 22: 172-173. 
Teakle, L. J. H., Turton, A. G. and Throssell, 
G. L. (1940).—Experiments on Copper 
Deficient Land at Dandaragan, Western 
Australia. J. Agric. W. Aust., 2nd Series, 
17: 161-177. 
Toms, J. (W. J.) (1958).—The Use of Copper 
and Zinc in Cereal Growing Districts of 
Western Australia. J. Agric. W. Aust., 3rd 
Series, 7: 197-203. 
Underwood, E. J., Robinson, T. J. and Curnow, 
D. H. (1943).—The Influence of Topdress-
ing with Copper Sulphate on the Copper 
Content and the Yield of Mixed Pasture 
a t Gingin. J . Agric. W. Aust., 2nd Series, 
20: 80-87. 
Zinc 
See also under "Forestry" 
Cass Smith, W. P. and Harvey, H. L. (1948).— 
Zinc Deficiency of Flax. J. Agric. W. Aust., 
2nd Series, 25: 136-142. 
Dunne, T. C. and Elliott, H. G. (1950).—Zinc 
Fertilisers for Subterranean Clover at 
Kendenup. J. Agric. W. Aust., 2nd Series, 
27: 115-117. 
Dunne, T. C , Smith, S. T. and Cariss, H. G. 
• 1949).—Responses of Oats to Zinc, Phos-
phate and Copper on Newly Cleared Light 
Land in Western Australia. J. Agric. W. 
Aust., 2nd Series, 26: 75-82. 
Dunne, T. C. and Throssell, G. L. <1948).— 
Responses of Wheat to Copper and Zinc at 
Dongara. J. Agric. W. Aust., 2nd Series, 
25: 43-46. 
Pit tman, H. A. and Owen, R. C. (1936).— 
Anthracnose and Mottle Leaf of Citrus in 
Western Australia. J. Agric. W. Aust., 
2nd Series, 13: 137-142. 
Rossiter, R. C. (1951).—Studies on the Nutrition 
of Pasture Plants in the South-West of 
Western Australia. 1. The effect of copper, 
zinc and potassium on the growth of the 
Dwalganup strain of Trifolium subter-
teraneum L. on sandy soils. Aust. J. Agric. 
Res., 2: 1-13. 
Toms, J. (W.J.) (1958).—The Use of Copper 
and Zinc in Cereal Growing Districts of 
Western Australia. J . Agric. W. Aust., 3rd 
Series, 7: 197-203. 
Manganese 
Adams, A. B. (1937).—Notes on the Growth of 
Clover and Field Peas on Soils Exhibiting 
Manganese Deficiency in Cereals. J. Agric. 
W. Aust., 2nd Series, 14: 283-284. 
Carne, W. M. (1927).—Grey Speck Disease of 
Wheat and Oats. J . Agric. W. Aust., 2nd 
Series, 4: 515-519. 
Dunne, T. C. and Gulvin, A. T. (1946).—Man-
ganese Deficiency of Apple Trees. J. Agric. 
W. Aust., 2nd Series, 23: 127-130. 
Smith, S. T. and Toms, W. J. (1958).—Man-
ganese Deficiency in the Cereal Growing 
Areas of Western Australia. J. Agric. W. 
Aust., 3rd Series, 7: 65-72. 
Teakle, L. J . H.. Thomas, I. and Hoare, A. J-
(1933).—The Value of Manganese as a 
Fertiliser in Western Australia. J. Agric. 
W. Aust., 2nd Series, 10: 340-354. 
370 
Journal of Agriculture, Vol 6 No 6 1965
Teakle, L. J. H. and Wild, A. S. (1940).—Some 
Soil Types Associated with Manganese 
Deficiency of Cereals in Western Australia. 
J. Agric. W. Aust., 2nd Series, 17: 223-233. 
Toms, J. (W.J.) (1958).—Manganese Deficiency 
of Subterranean Clover in Western Aus-
tralia. J . Agric. W. Aust., 3rd Series, 7: 
215-216. 
Toms, J . (WJ . ) (1958).—Oat Varieties Differ 
in Susceptibility to Manganese Deficiency. 
J. Agric. W. Aust., 3rd Series, 7: 325-326. 
Toms. W. J. (1959).—Avon, an Oat Variety 
Resistant to Manganese Deficiency. J. Agric. 
W. Aust., 3rd Series, 8: 523. 
Wild, A. S. (1934).—Further Field Experiments 
with Manganese as a Control of Grey Speck 
Disease in Western Australia. J . Agric. W. 
Aust., 2nd Series, 11: 223-225. 
Molybdenum 
Dunne, T. C. (1950).—Regeneration of a Sub-
terranean Clover Pasture with Molybdenum. 
J. Agric. W. Aust., 2nd Series, 27: 118-120. 
Dunne, T. C. and Jones, L. T. (1948).— 
Molybdenum for the Prevention of "Whip-
tail" in Cauliflowers. J. Agric. W. Aust., 
2nd Series, 25: 412-418. 
Fitzpatrick, E. N. (1957).—Molybdenum for 
Subterranean Clover. J . Agric. W. Aust., 
3rd Series, 6: 65-68. 
Rossiter, R. C. (1952).—Studies on the Nutrition 
of Pasture Plants in the South-West of 
Western Australia. IV. The growth of 
subterranean clover (Trifolium subter-
raneum L.) as affected by lime, 
molybdenum and potassium. Aust. J. Agric. 
Res., 3: 244-258. 
Teakle, L. J. H. (1944).—Molybdenum as a 
Fertiliser in Western Australia. J . Agric. 
W. Aust., 2nd Series, 21: 335-339. 
Boron 
Jones. L. T. (1964).—Boron Deficiency of 
Vegetables in Western Australia. Paper 
presented to Australian Vegetable Research 
Conference, Brisbane, May, 1964. 
Cobalt 
Harvey, R. J. (1937).—The Denmark Wasting 
Disease. Cobalt status of some West Aus-
tralian soils. J . Agric. W. Aust., 2nd Series, 
14: 386-393. 
Ozanne, P . G., Greenwood, E. A. N. and Shaw. 
T. C. (1963).—The Cobalt Requirement of 
Subterranean Clover in the Field. Aust. J . 
Agric. Res., 15: 39-50. 
Calcium 
Melville, F., Hardisty, s . E. and Shorter, N, S. 
(1964).—The Control of Bitter Pit in 
Apples. J . Agric. W. Aust., 4th Series, 5: 
938-944. 
Fitzpatrick, E. N. (1958).—Pasture Develop-
ment on Peaty Sands. J. Agric. W. Aust., 
3rd Series, 7: 505-510. 
Rossiter, R. C. (1952).—Studies on the Nutrition 
of Pasture Plants in the South-West of 
Western Australia. TV. The growth of sub-
terranean clover Trifolium subterraneum 
L.) as affected by lime, molybdenum and 
potassium. Aust. J . Agric. Res., 3: 244-258. 
Magnesium 
Halse, N. J. (1959).—Magnesium Deficiency of 
Apples and Oranges. J. Agric. W. Aust., 
3rd Series. 8: 417-419. 
Iron 
Fitzpatrick, E. N. and Sprivulis, R. (1963).— 
Iron Deficiency of Oats in the Lower 
South-West. J. Agric. W. Aust. 4th Series, 
4: 735-737. 
DAY OLD CHICKS 
Australorp, R.I. Red, Light Sussex, White 
Leghorn, New Hampshire, First Cross, 
Light Sussex/Red Cross. 
8 WEEKS OLD PULLETS 
All replacement stock taken from 365 days 
of trapnested proven birds. 
BERKSHIRE ROAD, FORRESTFIELD 
(on toe Mldland-Canntngton Road) 
Phone 69 6211 
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ast year was a record Jharves 
Yet we didn't see a bag of wheat" 
("Because grain was bulk handled and stored in silos on the farm. For 
segregation of grain, the chance to truck when transport prices are low, 
and rail transport worries are nil. What's more, the silos can be put to good 
use later on to store valuable fodder.") 
That's what they're saying in Gun-
nedah. Where they're producing as 
much wheat as the next, and more 
than most. Gunnedah farmers are find-
ing they can't get their wheat away 
fast enough. Local storage facilities 
can't cope with the intake of grain. 
Rail transport can't keep up with the 
wheat harvest, either. And each year 
of late there's been a record-breaking 
harvest. What's happening? Last year 
one farmer we know paid a man £5 
a day for 3 weeks. 2 days, to move 
his 2 trucks up the waiting queue at 
the railway siding. This year the same 
farmer has 5 x 3,700-busheI silos on 
his farm. Safe, dry wheat and no wor-
ries. Every farmer we spoke to agreed 
silos have the decided advantage of 
on-the-farm storage, segregation of 
grain, and safe, certain storage against 
fire, flood, drought. And now that there 
are more sheep than ever before. 50% 
of farmers who instal silos are using 
them exclusively for fodder storage, 
as an assurance against the constant, 
unpredictable threat of drought. 
Lysaght silos pay for themselves in 3 
years, besides being a very worthwhile 
tax deduction. Lysaght on-the-faim 
silos mean peace-of-mind grain storage 
for the next 50 years. And more. 
Remember the record wheat ha: vest? 
And the extra dry spells? Be prepared. 
N E W T Y P E S I L O S — P R I C E S -
EX PERTH FACTORY 
Nominal 
Capacity 
Bushels Silo 
' 200 £55 0 0 
* 275 Elev. 
£101 0 0 
* 500 £94 10 0 
1.200 £175 0 0 
2.000 £245 0 0 
3.100 £324 0 0 
3.700 £356 10 0 
* Prices include 
«'eel floor 
uiee, 
Earth 
Ring 
(Optional 
Extra) 
£8 10 b 
£12 0 0 
£22 10 0 
£22 10 0 
£32 0 0 
£32 0 0 
Steel 
Floor 
(Optional 
Extra) 
£31 10 0 
£31 10 0 
£48 0 0 
£48 0 0 
Silos from 1.200 bushels capacity upwards 
're fifed with full-size "walx-in" door 
AUGERS. Highly efficient vertical 
Grain Augers uesigned to centre fill 
all L\saght Silos from 1.200 bushels 
to 3,700 bushels are available. Prices: 
£105/10/-. £119/10/-, £125 10 - (ex 
Perth Factory). For full information 
on Silos and Augers contact John 
Lysaght (Australia) Limited, Norma 
Rd. and McCoy St.. Myaree. 'Phone 
30 3531. 
©(gLYSAGHTILlSFlESILOS 
S76cw 
Please mention the "Journal of Agriculture of W.A.," when writing to advertisers 
Journal of Agriculture, Vol 6 No 6 1965
